Appendix
1

Stand Development Stages

The following table provides a summary of the DNR 2004 stand devel opment stages.
These are based on Carey et al. (1996) and Carey and Curtis (1996).

Stand Development
Stage

Description

Ecosystem Initiation

Establishment of a new forest ecosystem following death or removal of
overstory trees by wildfire, windstorm, insects, disease, or timber harvesting.
Varying rates of retention of biological legacies (e.g., understory trees, large
snags and down wood, soil microbes and invertebrates, fungi and non-
vascular plants, etc.) influence the rate at which the stand developsinto a
Fully Functional forest in the future.

Sapling Exclusion

Trees fully occupy the site (canopy cover exceeds 70 percent) and start to
compete with one another for light, water, nutrients, and space. Most other
vegetation is precluded and many trees become suppressed and die.

Pole Exclusion

The high density and uniform size of relatively short trees creates dark
understory conditions and low levels of biological diversity. Suppression
mortality of smaller trees|eads to the creation of small snags.

Large Tree Exclusion

Continued suppression mortality reduces tree density and creates small open-
ings where scattered pockets of ground vegetation become established. Small
snags created during the Pole Exclusion Stage fall, creating small down logs.

Understory
Developement

Understory of herbs, ferns, shrubs, and trees devel ops after death or removal
of some dominant trees; time has been insufficient for full diversification of
the plant community.

Botanical Diversity

Organization and structure of the living plant community becomes complex
with time, but lack of coarse woody debris and other biological legacies
precludes afull, complex biotic community.

Niche Diversification

The biotic community becomes complex as coarse woody debris, cavity trees,
litter, soil organic matter, and biological diversity increase; diverse trophic
pathways devel op; wildlife foraging needs are met.

Fully Functional

Additional development provides habitat elements of large size and
interactions that provide for the life requirements of diverse vertebrates,
invertebrates, fungi, and plants.
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The stand development stages used in this document are adapted from DNR (2004),
which is based on Carey et a. (1996). DNR’s classification system summarizes forest
stand structures using three major categories with eight more detailed stand devel opment
stages. The following chart illustrates the stand development stages.

Summarized Stand Development Stages

Summarized Stand
Development Stage

Stand Development Stage

Ecosystem Initiation

Ecosystem Initiation

Competitive Exclusion

Sapling Exclusion

Pole Exclusion

Large Tree Exclusion

Understory Reinitiation

Structurally Complex

Botanical Diversity

Niche Diversification

Fully Functional/ Old Natural Forests




Appendix
2

Riparian Management Zone Age Class

Distributions

Approximate age distribution of riparian forests on DNR-managed forestlandsin the five
Westside HCP planning units are described below. Forest ages are actually for upland
stands adjacent to riparian areas. However, because forest practices rules did not require
Riparian Management Zones (RMZs) on streams before 1987, riparian forests are
approximately the same age as the upland forests, wherever stands are more than about
12 years old. For stands between 0 and 20 years, about half have narrow RMZs
containing older trees. Data are for forests along Type 1, 2, 3, and 4 streams.
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Appendix
3

Water Typing System for Forested
State Trust HCP Lands

(Washington Forest Practices Board Emergency Rules, November 1996
Washington State Register, Issue November 1996)

(D) “Type 1l Water” means all waters, within their ordinary high-water mark, as
inventoried as “shorelines of the state” under chapter 90.58 RCW and the rules
promulgated pursuant to Chapter 90.58 RCW, but not including those waters
associated wetlands as defined in Chapter 90.58 RCW.

(2) “Type 2 Water” shall mean segments of natural waters, which are not classified
as Type 1 Water and have a high fish, wildlife, or human use. These are segments of
natural waters and periodically inundated areas of their associated wetlands, which:

(&) Arediverted for domestic use by more than 100 residential or camping units
or by a public accommodation facility licensed to serve more than 100 persons,
where such diversion is determined by the Department to be a valid appropriation
of water and the only practical water source for such users. Such waters shall be
considered to be Type 2 Water upstream from the point of such diversion for
1,500 feet or until the drainage areais reduced by 50 percent, whichever isless;

(b) Arediverted for use by federal, state, tribal or private fish hatcheries. Such
waters shall be considered Type 2 Water upstream from the point of diversion for
1,500 feet including tributaries if highly significant for protection of downstream
water quality. The Department may allow additional harvest beyond the requirements
of Type 2 Water designation provided the Department determines after alandowner-
requested on-site assessment by the Department of Fish and Wildlife, Department of
Ecology, the affected Tribes and the interested parties that:

(i) The management practices proposed by the landowner will adequately
protect water quality for the fish hatchery; and

(i) Such additional harvest meets the requirements of the water type
designation that would apply in the absence of the hatchery;

(c) Arewithin afederal, state, local, or private campground having more than

30 camping units: Provided, that the water shall not be considered to enter a
campground until it reaches the boundary of the park lands available for public
use and comes within 100 feet of a camping unit, trail or other park improvement;

(d) Areused by substantial numbers of anadromous or resident game fish for
spawning, rearing or migration. Waters having the following characteristics are
presumed to have highly significant fish populations:

(i) Stream segments having a defined channel 20 feet or greater in width between
the ordinary high-water marks and having a gradient of less than 4 percent.
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(i) Lakes, ponds, or impoundments having a surface area of 1 acre or greater
at seasonal low water.

(e) Areused by sailmonids for off-channel habitat. These areas are critical to the
maintenance of optimum survival of juvenile salmonids. This habitat shall be
identified based on the following criteria:

(i) The site must be connected to a stream bearing salmonids and accessible
during some period of the year; and

(i) The off-channel water must be accessible to juvenile salmonids through a
drainage with less than a 5 percent gradient.

(3) “Type3Water” shall mean segments of
natural waters, which are not classified as Type 1
or 2 Water and have a moderate to slight fish,
wildlife, and human use. These are segments of
natural waters and periodically inundated areas of
their associated wetlands which:

(a) Arediverted for domestic use by more than
10 residential or camping units or by a public
accommodation facility licensed to serve more
than 10 persons, which such diversionis
determined by the Department to be avalid
appropriation of water and the only practical
water source for such users. Such waters shall be
considered to be Type 3 Water upstream from the
point of diversion for 1,500 feet or until the
drainage areais reduced by 50 percent, whichever
isless;

(b) Are used by significant numbers of
anadromous or resident game fish for spawning,
rearing or migration. Guidelines for determining
fish use are described in the Forest Practices
Board Manual. If fish use has not been
determined:

A canopy gap caused by (1) Waters having the following characteristics are presumed to have

Type 3 (potentially fish- (A) Stream segments having a defined channel of 2 feet or greater in
baring) stream has width between the ordinary high-water marks in Western Washington and
allowed the understory having a gradient 16 percent or less;

shrub layer to

reestablish. (B) Stream segments having a defined channel of 2 feet or greater in

width between the ordinary high-water marks in Western Washington and
having a gradient greater than 16 percent and less than or equal to

20 percent, and having greater than 50 acres in contributing basin sizein
Western Washington;

(ii) The Department shall waive or modify the characteristicsin (i) above where:

(A) Waters are confirmed, long term, naturally occurring water quality
parameters incapable of supporting anadromous or resident game fish;

58



(B) Snowmelt streams have short flow cycles that do not support
successful life history phases of anadromous or resident game fish. These
streams typically have no flow in the winter months and discontinue flow
by June 1; or

(C) Sufficient information about a geographic region is available to
support a departure from the characteristicsin (i), asdetermined in
consultation with the Department of Fish and Wildlife, Department of
Ecology, affected Tribes and interested parties.

(i) Ponds or impoundments having a surface area of less than 1 acre at
seasonal low water and having an outlet to an anadromous fish stream.

(iv) For resident game fish ponds or impoundments having a surface are
greater than 0.5 acre at seasonal low water.

(c) Are highly significant for protection of downstream water quality. Tributaries
which contribute greater than 20 percent of the flow to a Type 1 or 2 Water are
presumed to be significant for 1,500 feet from their confluence with the Type 1 or
2 Water or until their drainage areais less than 50 percent of their drainage area at
the point of confluence, whichever isless.

(4) “Typed Water” classification shall be applied to segments of natural waters
which are not classified as Type 1, 2 or 3, and for the purpose of protecting water
quality downstream are classified as Type 4 Water upstream until the channel width
becomes |ess than 2 feet in width between the channel width becomes less than 2 feet
in width between the ordinary high-water marks. Their significance liesin their
influence on water quality downstream in Type 1, 2, and 3 Waters. These may be
perennial or intermittent.

(5) “Type5Water” classification shall be applied to all natural waters not classified
asType 1, 2, 3 or 4; including streams with or without well-defined channels, areas of
perennial or intermittent seepage, ponds, natural sinks and drainage ways having

Type 5 non-fish-bearing streams.
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Appendix

4

Riparian Management Scenarios Summary

i Contfer—Domlnaled Stands .
Type II RMZ Thinning in
Conjunction with Upland Thinning

Accelerate mdmdual tree growth,
vigor, and stability. Promote species
diversity with priority on retaining a
component of shade tolerant tree
species. Promote future heterogeneity
in stand structure. Creation of dead
down wood to enhance riparian
habitat.

Highest Priority

Conifer-Dominated Stands:
Type III RMZ Thinning in
Conjunction with Upland Thinning

Accelerate individual tree growth,
vigor, and stability. Promote species
diversity, protect existing structural
components. Promote heterogeneity in
stand structure. In particular snags,
down wood, remnant trees, and

advance regeneration will be protected.

Creation of dead down wood and
instream large down wood to enhance
riparian habitat.

Second Highest Priority

Conifer-Dominated Stands:
Type III RMZ Thinning in
Conjunction with Upland
Regeneration Harvest

Same as above with the addition of
protecting the stand from excessive
windthrow.

Medium Priority

Hardwood-Dominated Stands:
Individual Conifer Release

Release established conifers from
hardwood competition. Protect any
existing structures such as snags and
DWD.

Low Priority

Hardwood-Dominated Stands:
Conversion

Create an older forest stand condition
dominated by conifers by eliminating
the current stand and establishing a
mix of site-adapted conifer species.

Low Priority

4 < 4
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Appendix

3]

Modeled Riparian Management
Scenarios

The Washington State Department of Natural Resources’ stand development projections
for conifer-dominated scenarios using potential silvicultural treatments were envisioned
in the Riparian Forest Restoration Strategy. Modeled are the following two scenarios for
a 70-year planning period (approximately the span of the HCP):

Typell RMZ thinning with upland thinning: Stands with a conifer basal area greater
than 50 percent that are in the Pole Exclusion stand development stage or below; ages are
generally below 40 years, the Quadric Mean Diameter (QMD) islessthan 10, and
relative density (RD) generally greater than 45.

Typelll RMZ thinning with upland thinning: Stands with a conifer basal area greater
than 50 percent that are in the Large Tree Exclusion or Understory Reinitiation stand
development stage; ages are generally more than 40 years of age, the QMD is greater
than 10, and relative density is variable. The scenariosin this example are designed to
illustrate one version of the possible implementation of the strategy. Each activity is
careful not to overstep the minimum relative density of trees per acre allowed within the
negotiated range.

For each scenario, an example stand with the following species mixture was model ed:
Douglas-fir-dominated stand containing 8 percent red alder, 40 percent western hemlock
and 52 percent Douglasir.

Each scenario is modeled with three alternate paths during the 70-year time period of the
HCP: no treatment, one, and two thinning treatments to various residual relative density
levels. Starting age of the stand for the Type 1l treatment is 40 years (Scenario A), for the
Type Il treatment, 50 years (Scenario B).

The projections were modeled with the Forest V egetation Simulator (FVS) West
Cascades variant. For each stage in the 70-year stand devel opment period, the following
parameters are presented:

m  TPA (Trees per acre)

m BA (Basal areaper acre)

m  RD (Relative density)

m  DBH (Diameter at breast height 4.5 feet)

s QMD (Quadric mean diameter) of trees 4.5 inches DBH and larger

=  DWD (Down woody debris) input in cubic feet per acre* since beginning of simulation
(5 trees per acre from the largest thinned DBH class per harvest entry into stand)
63
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m  Conifer regeneration is naturally highly variable and isincluded in these
simulations. The survivorship of the conifer regeneration is controlled by FVS.

m For scenario “A” selected diameter distributions are shown to illustrate
advancement toward the RDFC and long-term management objectives.

* Calculations based on “Cubic-foot volume table for second-growth Douglas-fir on Forest Survey
Standard” in J.R. Dilworth. 1970. Log scaling and timber cruising. OSU, Corvallis, OR.
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Appendix

6

Summary of Riparian Forest Restoration
Strategy Commitments

Under the Washington State Department of Natural Resources’ trust lands Habitat Conservation Plan
(HCP), Riparian Management Zones (RMZ) are to be restored to create high quality agquatic habitat
to aid federal salmon recovery efforts, and to contribute to the conservation of other aquatic and
riparian obligate species. This goal will be achieved with a combination of active management
through forest stand manipulation and the natural devel opment of unmanaged forest stands. Over
time, the strategy is designed to restore structurally complex forests providing all ecological
functions that meet the conservation objectives.

Appendix 6 isa summary of the major commitments contained within the Implementation
Procedures for the HCP Riparian Forest Restoration Strategy (RFRS). This summary may not discuss
all the commitments of the strategy and is not meant to be a substitute for the full RFRS document.
Please note that HCP commitments such as the determination and application of riparian buffers are
not listed here.

m  ThisImplementation Procedure for the Riparian Restoration Strategy replaces the 1999
Forestry Handbook procedure PR 14-004-150 and is to be implemented through training of
region Riparian Resource Designees and field personnel. Training isto include the Federal
Services, and implementation will take place in a phased approach. Full implementation will
start in fiscal year 2007.

m The strategies outlined in this document apply to lands managed under the HCP west of the
Cascade crest, with the exception of the Olympic Experimental State Forest (OESF).
Strategies described in this document are required to be implemented in the field when
forested Riparian Management Zone restoration is being considered, unless aternate plans
are approved in writing by the HCP Implementation Management or their designees, in
consultation with the appropriate DNR Region Manager or Region State Lands Assistant
Manager.

DNR will implement all aspects of its riparian conservation strategy as well as other strategies that
reguire stream typing using the Washington Forest Practices Board Emergency Rules, November
1996 (WAC 222-16-030). This stream typing system will now be officially referenced as the “Water
Typing System for Forested State Trust HCP Lands.”

m Therestoration objectiveis the Riparian Desired Future Condition (RDFC). The RDFC will
result in riparian forests that resemble the Devel oped Understory to Niche Diversification
stages and have at minimum a basal area of 300 square feet and a quadratic mean diameter
(QMD of trees 7 inches and greater DBH) of 21 inches.

m Before deciding on a specific riparian restoration approach, DNR staff will consider
aternative silvicultural pathways, including a no treatment alternative, and will analyze the
respective potential impacts to the Riparian Management Zone.
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Management of riparian forest stands will only take place if management activities—within
acceptable risk parameters—would decrease the amount of time required to meet stand-
specific riparian objectives compared to the no treatment option.

Forest stands that already have met the Riparian Desired Future Condition quadratic mean
diameter and basal areatargets will not be eligible for restoration.

The middle and outer riparian zones are condensed into one zone for operational purposes.

Where necessary, the 25-foot inner riparian zone will be expanded on a site-specific basis to
maintain post trestment shading of the stream and other environmental functions.

All management within Riparian Management Zones will be site-specific, i.e., tailored to the
physical and biological conditions at a particular site.

During commercial restoration activities, atotal of five (5) trees per acre of the RMZ will be
dedicated toward dead wood goals (exception: one tree per acre if the harvest entry removes
15 trees per acre or less) before merchantable trees will be removed. Large existing snags
(20" DBH, 16’ height) or areas that are unusually rich in snags within riparian forests will be
protected.

Conifer-dominated stands (conifer basal area >50 percent) will be restored using thinning and
uneven-aged management techniques such as small canopy gaps. Canopy gaps will be used
outside 100 feet of the 100-year flood plain and be 0.25 acres in size or smaller, where
appropriate. Thinning will result in residual riparian forest relative densities greater than 30
(thinning below RD 35 to RD 30 will require HCP Implementation Manager approval in
consultation with the Federal Services) or at least 100 trees per acre (75 trees per acrein
stands of the Large Tree Exclusion or later forest stand development stages), whichever
results in the greater number of residual trees. Thinning will be from below or across the
diameter range, retaining the largest trees and the existing tree species diversity.

Type Il thinnings will occur in stands less than 70 years of age. If appropriate, thinning
activities may occur in stands greater than 70 years of age with written approval from the
HCP Implementation Manager and in consultation with the Services. This approach to
thinning older stands will be reviewed by the Riparian Forest Restoration Strategy Technical
Review Committee at the end of the three-year | mplementation Period.

Windthrow risk assessments will determine the need for wind buffers. Wind buffers will be
treated the same as the middle and outer zone. In areas of moderate and high windthrow risk,
post-thinning RD of the dominant and co-dominant canopy will be greater than 60 percent of
the pre-thinning RD, and RD will be greater than 40, or at least 75 dominant and co-dominant
trees per acre, whichever resultsin the greater number of residua trees.

Hardwood-dominated stands (hardwood basal area > 50 percent) will be restored using
individual tree release (if more than 25 viable conifers per acre are present) or even-aged
regeneration in the form of patch cuts. Patch cuts will be less than 2.5 acresin size and
separated by 150-foot no-harvest buffers. No conifers will be cut during restoration of
hardwood-dominated stands except for operational reasons. A natural resource specialist will
be consulted to help draft a site-specific management plan, ensuring that restoration
objectives will be met.

If more than two commercial management entries are planned for ariparian stand within the
70- to 100-year HCP planning period, prior approva by the HCP Implementation Manager in
consultation with the Federal Services will be required.
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For all commercial prescription categories, no restoration harvest activities will be allowed in
the inner zone, until they are addressed through the adaptive management process.

Pre-commercial management activities and non-commercial restoration activities (creation of
large woody debris, underplanting, release of suppressed conifers, and noxious weed control)
may take place inside the inner zone to the edge of the 100-year flood plain.

Disturbance to the inner riparian zone during commercial activitieswill be restricted to road
crossings and yarding access.

Roads will continue to be used and constructed within Riparian Management Zones for forest
management and other activities. Treesfelled within the RMZ inner zone (25 feet on either
side of the stream) with respect to road construction, reconstruction or maintenance will be
used for instream riparian enhancement, unless a biologist or engineer determines the siteis
unsuitable for wood placement. At each stream crossing, one (1) log from the largest cut
conifer diameter class—and in length at least two times the width of the ordinary high-water
mark of the stream—will be placed across the stream on the down-stream side of the
crossing. Three (3) root wads, if present, will be placed additionally in or along the stream
channel on the downstream side of the crossing. All other grubbed stumps from within the
inner zone, when available, will be placed in alinear fashion at least 50 feet from the road in
the middle or outer zone of the RMZ. All other timber within the right-of-way inside the
RMZ may be removed. If instream habitat enhancement is not feasible, an alternate plan will
be forwarded to the appropriate HCP Implementation Manager.

Full suspension yarding will be required in the inner zone of the Riparian Management Zone.
Y arding corridors will be kept to a minimum in numbers and width.

Low ground pressure mobile equipment will be allowed for thinning in the RMZ. Terrain and
timing restrictions will be imposed to minimize impacts. No ground equipment will be
allowed within 25 feet of the inner zone (leaving a 50-foot zone of undisturbed ground
vegetation along the stream) except for road construction. The quantity and width of skid
trailswill be kept to a minimum in numbers and width. Trees that will be removed will be
directionally felled away from the inner zone when feasible. Wherever possible, ground-
based equipment will ‘walk’ on amat of logging slash to reduce soil compaction and rutting.
Skid trails within the RMZ will be water barred.

During these operations, trees that are damaged in the middle and outer zone of the Riparian
Management Zone will be allowed to remain on site as live trees, snags, or down woody
debris, and can be counted toward the riparian enhancement targets. Trees that are cut or
damaged in the inner zone of the RMZ will remain on site and cannot be counted toward the
riparian enhancement targets.

For the purpose of blowdown salvage, a site-specific plan will be required. The plan shall
contain a strategy on how to meet the Riparian Desired Forest Condition, including a specific
reforestation plan and a plan addressing down woody debris levels. The site-specific
restoration plan will be submitted to the HCP Implementation Manager for approval in
consultation with the Federal Services.

Riparian associated wetlands (periodically inundated areas of Type 1, 2, and 3 Waters) will
not be subject to thinning.

Non-timber activities will be managed in away conducive to the HCP Riparian Forest
Restoration Strategy goals and objectives. Written exemptions will be requested from the
Federal Servicesfor the following activities within the required RMZ of Type 1-4 streams:
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campgrounds, trail heads, surface disturbance activities from oil and gas leases or mining
leases, rock and gravel pits, utility easements, and specia forest products |eases.

= New information from DNR and other research and monitoring sources will play an
important role in the future evolution of this strategy through the adaptive management
process.

m  Upon approval, this strategy will be subject to compliance and effectiveness monitoring, as
are the other HCP strategies. Annual reporting to Federal Services will document
implementation compliance monitoring of the riparian strategy.

= Adaptive management changes consistent with the restoration goal will be made to this
Riparian Forest Restoration Strategy when implementation and/or effectiveness monitoring
indicate that the objectives outlined in the RFRS are not being met. Changes can be made by
the exchange of letters by the appropriate agency representatives.

Implementation Period Commitments

The following non-standard localized activities described below will apply during the
Implementation Period of this strategy (until January 1, 2009), and will require joint concurrence
between the DNR HCP Implementation Manager and the Federal Services (NOAA Fisheries and
USFWS). After January 1, 2009, decisions will be made regarding further implementation of these
activities and the future need for interagency approval processes.

If DNR determines this approach is needed, DNR will coordinate with the Federal Services on ajoint
concurrence letter between the three agencies. The Federal Services will have 60 working daysto
respond back to DNR, either with signing the concurrence letter, or notifying the Department
otherwise.

Site-specific riparian activities that require joint concurrence between DNR and Federal Services:
1. Typell and Type Il thinning to a RD 30.
2. Specific forest practice activities for salvage logging in riparian areas.

3. Conducting more than two commercia silvicultural restoration harvest treatments within the
same portion of the riparian area during the 70- to 100-year term of the HCP.

4. Conducting a Type Il thinning in stands greater than 70 years of age.
5. Specific non-timber resource activities (see non-timber section).

Changes to the stream typing methodol ogy or the Implementation Procedures for the Riparian Forest
Restoration Strategy will aso require concurrence between the three agencies. However, the level of
analysis and discussions between the agencies for these changes would be expected to be more
comprehensive and systematic than addressing the site-specific issues addressed above. See Section 4
of this document for changes applied to the RFRS due to adaptive management.
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Appendix

7

Field Training and I|mplementation Schedule

The Implementation Procedures for the Riparian Forest Restoration Strategy will be carried out
through the Washington State Department of Natural Resources’ region-based specialists that can
provide areadily accessible resource for the local managers, and serve as the nexus for ongoing
consultation and updating of the field procedures. Training sessions will be conducted for field
personnel designing forest management activities.

Thetraining session is intended to provide field managers with a sound context for the evaluation
and prioritization of restoration activitiesin riparian areas. Additionally, the training will provide
guidance on the design and implementation of appropriate site-specific silvicultural prescriptions for
the restoration of riparian management areas.

Thetraining plan will be implemented through a number of planned activities identified as follows:

APPROXIMATE DATE PLANNED ACTIVITY

August 2005 Riparian Forest Restoration Strategy approved by Federal
Services

May 2005 |dentify region Riparian Resource Designees'for the

implementation of the Riparian Forest Restoration Strategy

May 2005 Provide training to region Riparian Resource Designees.
Thiswill most likely comprise of aweek long, in thefield,
training session. The cadre of instructors will include:

= DNR Silviculturists and Biologists
=  USFWS and NOAA Fisheries Scientists
= USFWS Fisheries Biologist
= DNR Division Training Designees
Fiscal Year 2006 Riparian Forest Restoration Strategy field trials
Implement Monitoring and Adaptive Management

Fiscal Year 2007 Riparian Forest Restoration Strategy full implementation

'Region Riparian Resource Designees will be those staff membersin the regions who are experienced in the
application of silvicultural prescriptions designed for a specific outcome or forest condition, i.e., region
silviculturists, forest scientists, foresters with silviculture expertise, etc.

Washington State Department of Natural Resources = Riparian Forest Restoration Strategy 73



74



References

Adams, T. N. and K. Sullivan. 1989. The physics of forest stream heating: a simple model
Timber, Fish and Wildlife Report, Olympia, Washington.

Agee, J. K. 1998. The landscape ecology of western fire regimes. Northwest Science (special
issue): 24-34.

Bauer, S. B. and S. C. Ralph. 1999. Aquatic habitat indicators and their application to water
quality objectives within the Clean Water Act. EPA 910-R-99-014.

Beechie, T., G. P. Kennard, R.E. Bilby, and S. Bolton. 2000. Modeling rates and pathways of
recovery of woody debris recruitment in northwestern Washington streams. N. Am. Fish.
Mgmt. 20:436-452.

Berg, D. R. 1995. Riparian silviculture system design and assessment in the Pacific Cascade
Mountains, USA. Ecol. Appl. 5(1): 87-96.

Bigley, R. E. and G. F. Wilhere. 2001. Research and Adaptive Management Plan for the DNR
HCP. Washington State Department of Natural Resources. Olympia, Washington.

Bisson, P.A., G. H. Reeves, R.E. Bilby, and R.J. Naiman. 1997. Watershed management and
Pacific sailmon: desired future conditions. Pp. 447-474 in D.J. Strouder, P.A. Bisson, and R.J.
Naiman (eds.) Pacific Salmon and Their Ecosystems. Status and Future options. Chapman
and Hall, New York, New Y ork.

Brown, E.R (Tech. Editor). 1985. Management of Wildlife and Fish Habitats in Forested
Western Oregon and Washington. USDA Forest Service. PNW Region, Portland OR Pub.
No. R6-F& WL -192-1985.

Byram, G. and G. Jemison 1943. Solar Radiation and Forest Fuel Moisture. Journal of Agri.
Res. 67(4):149

Carey A. B., C. E. Elliott, B.R. Lippke, J. Sessions, C. J. Chambers, C. D. Oliver, J. F. Franklin
and M. G. Raphael. 1996. Washington Forest L andscape Management Project - A Pragmatic,
Ecologica Approach to Small Landscape Management. Report No. 2 USDA Forest Service,
Washington State Department of Fish and Wildlife and Washington State Department of
Natural Resources, Olympia, Washington. 99 p.

Carey, A.B. and R.O. Curtis. 1996. Conservation of biodiversity: auseful paradigm for forest
ecosystem management. Wildlife Soc. Bull. 24: 610-620.

Cederholm, C. J., J. DeBéll, B. Glass, K. Sellers, A. Vaughan, J. Gorsline, C. Hansen, M.
Hunter, M. Longenbaugh, B. Rot, G. Tucker. 1999. Washington Department of Natural
Resources Habitat Conservation Plan, Riparian Management Procedures, Scientific
Committee Recommendations. Unpublished report. 38 p.

Washington State Department of Natural Resources = Riparian Forest Restoration Strategy 75



Chan, S. S, D. Larson and P. A. Anderson. 2004. Microclimate patterns associated with density
management and riparian buffers. Unpublished interim report on the riparian buffer
component of the density management studies.

Chan J,, J. F. Franklin, T. A. Spies. 1993. V egetation responses to edge environments in old-
growth Douglas-Fir forests. Ecol. Appl. 2 (4): 387-396.

Cross, J. 2002. Measuring the impact of harvest intensity on riparian forest functionality in terms
of shade production and large woody debris recruitment potential: two models. M.Sc Thesis,
University of Washington, Seattle, Washington.

Dilworth. J.R. 1970. Log scaling and timber cruising. OSU, Corvallis, OR.

Emmingham, W. H., S. Chan, D. Mikowski, P. Owston, and B. Bishaw. 2000. Silviculture
practices for riparian forests in the Oregon Coast Range. Research Contribution 24, Forest
Research Laboratory, Corvallis, Oregon.

Emmingham, W.H., and D. Hibbs. 1997. Riparian area silviculture in western Oregon: research
results and perspectives, 1996. Cope Report 10 (1): 24-27.

Emmingham, W. H., and K. G. Maas. 1994. Survival and growth of conifersreleased in alder-
dominated coastal riparian zones. COPE Report 7 (2): 13-15.

Franklin, J. F.; K. Cromack, W. Denison, A. McKee, C. Maser, J. Sedell, F. Swanson, G. Juday.
1981. Ecological characteristics of old-growth Douglas-fir forests. Gen. Tech. Rep. PNW-
GTR-118. Portland, OR: U.S. Department of Agriculture, Forest Service, Pacific Northwest
Research Station.

Franklin, J. F., T. A. Spies, R. Van Pelt, A.B. Carey, D.A. Thornburgh, D.R. Berg, D.B.
Lindenmayer, M.E. Harmon, W.S. Keeton, D.C. Shaw, K. Bible, J. Chen. 2002. Disturbances
and structural development of natural forest ecosystems with silvicultural implications, using
Douglas-fir forests as an example; For. Ecol. And Manag. 155: 399-423.

Gregory, S.V., 1997. Riparian management in the 21st century. In: Kohm, K. A.; J.F. Franklin,
Eds. Creating aforestry for the 21st century: the science of ecosystem management.
Washington, DC; Covelo, CA: Island Press. 69-85.

Gregory, S.V., and P.A. Bisson. 1997. Degradation and loss of anadromous salmonid habitat in
the Pacific Northwest. pp. 277-314 in D.J. Strouder, P.A. Bisson, and R.J. Naiman (eds.).
Pacific salmon and their ecosystems:. status and future options. Chapman and Hall, New
York, New Y ork.

Hayes, J. P., M. D. Adam, D. Bateman, e. Dent, W. H. Emmingham, K. G. Maasand A. E.
Skaugset. 1996. Integrating research and forest management in riparian areas of the Oregon
Coast Range. West. J. Appl. For. 11(3): 85-89.

Hayes, J. P., S. Chan, W. H. Emmingham, J. Tappeiner, L. Kellogg, and J.D. Bailey. 1997.
Wildlife response to thinning young forests in the Pacific Northwest. J. of For. 95(8):28-33.

Hibbs, D. E., and P. A. Giordano. 1996. V egetation characteristics of alder-dominated riparian
buffer stripsin the Oregon Coast Range. Northwest Science. 70(3):213-222.

Ice, G.G. 2001. Lessons learned about watershed assessments. Paper presented at California
Board of Forestry and Fire Protection Watershed Assessment Workshop, Blodgett Forest
Research Station, California.

76



Johnson, D.A. and T. A. O’'Nelil. 2001. Wildlife-Habitat Relationships in Oregon and
Washington. OSU Press.

Kauffman, P.R., P. Levine, E.G. Robinson, C. Seeliger, and D.V. Peck. 1999. Quantifying
physical habitat in wadeable streams. EPA/620/R-99/003. U.S. Environmental Protection
Agency, Washington D.C.

Kohm, K. A., and J. F. Franklin. 1997. Creating aforestry for the 21st Century: the science of
ecosystem management. Island Press, Washington.

Lassettre, N. S., and R. R. Harris. 2001. The geomorphic and ecological influence of large
woody debrisin streams and rivers. Large Woody Debris Synthesis Report by the Center for
Forestry, University of California, Berkeley.

Maas, K. G., and W. H. Emmingham. 1995. Third-year survival and growth of conifers planted
in red alder-dominated riparian areas. COPE-Report 8(1): 5-7.

McDade, M.H., F.J. Swanson, W.A. McKee, J.F. Franklin, and J. Van Sickle. 1990. Source
distances for course woody debris entering small streams in western Oregon and Washington.
Can. J. For. Res. 20:326-330.

MacDonad, L. H., A. Smart and R. C. Wissmar. 1991. Monitoring guidelines to evaluate effects
of forestry activities on streams in the Pacific Northwest and Alaska. EPA/910/9-91-001,
U.S. Environmenta Protection Agency Region 10, Seattle, Washington. 166 pp.

Meleason, M. A., S. V. Gregory, and J. Bolte. 2002. Simulation of stream wood source distance
for small streamsin the western Cascades, Oregon. USDA F.S. Gen. Tech. Rep. PSW-GTR-
181.

National Council for Air and Stream Improvement, Inc. (NCASI). 2000. Riparian V egetative
Effectiveness. Technical Bulletin No. 0799. Research Triangle Park, NC: National Council
for Air and Stream Improvement, Inc.

Newton M., and E. C. Cole. 1987. A sustained-yield scheme for old-growth Douglas-fir. West.
J. Appl. For. 2: 22-25.

Newton, M. and E. C. Cole. 1998. Hardwood riparian forest rehabilitation and its impacts. Final
Report, Oregon State University.

Old Growth Definition Task Group. 1986. Interim definitions for old growth Douglas-fir and
mixed-conifer forests in the Pacific Northwest and California. Res. Note PNW-447, Portland,
OR: U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station.

Oliver, C. D., and T. M. Hinckley. 1997. Species stand structures, and silvicultural manipulation
patterns for the streamside zone. In: Proceedings Streamside Management: Forestry and
Fishery Interactions. University of Washington, Inst. For. Res. p. 259-275.

Pabst, R. J. and T. A. Spies. 1999. Structure and composition of unmanaged riparian forestsin
the coastal mountains of Oregon, USA. Can. J. For. Res. 29: 1557-1573.

Patton, D.R. 1974. Patch cutting increases deer and elk use of a pine forest in Arizona. J. For.
72:764-766.

Pollock, M. M., T. J. Beechie, S. Chan, and R.E. Bigley. 2005. Monitoring restoration of
riparian forests. In P. Roni, editor. Monitoring stream restoration projects. American
Fisheries Society, Bethesda, Maryland.

Washington State Department of Natural Resources = Riparian Forest Restoration Strategy 77



Pollock M. M., T. J. Beechie, R. E. Bigley and G. F. Wilhere. 2001. Effectiveness Monitoring of
Instream Habitat for the Washington State Department of Natural Resources Habitat
Conservation Plan. Unpublished report.

Poole, G. C., C. A. Frissell and S. C. Ralph. 1997. Instream habitat unit classification:
Inadequacies for monitoring and some consequences for management. J. Amer. Water
Resour. Assoc. 33 (4) 233-237

Poulin, V. A., C. Harris, and B. Simmons. 2000. Riparian Restoration in British Columbia: What
is happening now, What is happening in the future? An annotated bibliography for
practitioners of riparian restoration. Report to the B.C. Min. Forests. Watershed restoration
Program. Victoria, B.C. 768 p.

Rainville, R. P., S. C. Rainville, and F. L. Lider. 1985. Riparian silvicultural strategiesfor fish
habitat emphasis. Pages 186-196 in Foresters future: leaders or followers. Society of
American Foresters National Conference Proceedings, SAF Publication 85. Society of
American Foresters, Bethesda, Maryland, USA.

Rentmeester, S. A. 2004. An Assessment of Large Woody Debris and Riparian Forest Resources
at Ellsworth Creek Watershed and a Comparison of Riparian Management Options. MS
Thesis, University of Washington, Seattle, Washington.

Rural Technology Initiative (RTI). 2002. The impact of riparian forest management on shade
production. RTI Fact Sheet #8, University of Washington, Washington.

Rural Technology Initiative (RT1). 2003. The Emerging Consensus for Active Management in
Y oung Forests. Fact sheet #24. University of Washington, Washington.

Sedell, J. R., P. A. Bisson, F. J. Swanson, and S.V. Gregory. 1988. What we know about large
treesthat fall into streams and rivers, Chapter 3 of Maser, C., Tarrant, R. F., Trappe, J. M.,
and Franklin, J. F., Eds., From the forest to the sea: A story of fallen trees: U.S. Department
of Agriculture Forest Service General Technical Report PNW-GTR-229, p. 47-81.

Stathers, R. J.,, T. P. Rollerson, and S. J. Mitchell. 1994. Windthrow Handbook for British
Columbia Forests. Ministry of Forests Research Program. Working Paper 9401.

Steinblums, I. J., H. A. Froehlich, and J. K. Lyons. 1984. Designing stable buffer strips for
stream protection. J. For. 82:49-52.

Van Sickle, J., and S.V. Gregory. 1990. Modeling inputs of large woody debris to streams from
falling trees. Can. J. For. Res. 20:1593-1601.

Washington State Department of Natural Resources. 1997. Final Habitat Conservation Plan.
Washington State Department of Natural Resources. Olympia, Washington.

Washington State Department of Natural Resources. 2004. Final EIS on Alternatives for
Sustainable Forest Management of State Trust Lands in Western Washington. Washington
State Department of Natural Resources. Olympia, Washington.

Washington State Department of Natural Resources. 2005. Policy for Sustainable Forests Draft
Environmental Impact Statement (Draft EIS). Washington State Department of Natural
Resources. Olympia, Washington.

78





